Contralateral cochlear destruction mediates protection from monoaural loud sound exposures through the crossed olivocochlear bundle.
Destruction of the cochlea contralateral to one subsequently exposed to a high intensity acoustic exposure has been shown to reduce the threshold losses caused by the exposure (Rajan and Johnstone, 1983a). The present study tested this manipulation on a wide variety of exposures of varying intensity and duration and found that the amount by which ipsilateral threshold losses were reduced was related to the amount of threshold losses that would have occurred in the absence of the contralateral manipulation. This loss-related protection is also found when the COCB is electrically stimulated during loud sound exposures (Rajan, 1988b; Rajan and Johnstone, 1988b). When the COCB was lesioned at the floor of the fourth ventricle contralateral cochlea destruction no longer protected the test cochlea, confirming that the crossed cochlear protection was exercised through the COCB. The contralateral manipulation did not appear to directly activate the COCB but may have acted in a facilitatory manner on the COCB, allowing activation only when a sufficiently high level exposure was subsequently presented ipsilaterally: a variety of responses at the ipsilateral cochlea and at the brainstem, remeasured after contralateral cochlear destruction and prior to an ipsilateral loud sound exposure, were found to be unaltered, although the TTS to the subsequent exposure was significantly reduced.